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NOTICE

The U.S. Environmental Protection Agency (EPA) through its Office of Research and Development funded the
information described here by Ann Keeley, the EPA TPM and WAM for this demonstration, under contract 68-C-
98-138 to ManTech Environmental Research Services Corp. and 68-C-00-179 to SAIC. It has been subjected to the
Agency’s peer and administrative review and has been approved for publication as an EPA document. Mention of

trade names or commercial products does not constitute an endorsement or recommendation for use.

All research projects making conclusions or recommendations based on environmental data funded by the U.S.
Environmental Protection Agency are required to participate in the Agency Quality Assurance Program. This project
was conducted under an approved Quality Assurance Project Plan. The procedures specified in this plan were used
without exception. Information on the plan and documentation of the quality assurance activities and results are

available from the principal Investigator.



FOREWORD

The U.S. Environmental Agency (EPA) is charged by Congress with protecting the nation’s land, air, and water
resources. Under a mandate of national environmental laws, the Agency strives to formulate and implement actions
leading to a compatible balance between human activities and the ability of natural systems to nurture life. To meet
this mandate, EPA’s research program is providing data and technical support for solving environmental problems
today and building a science knowledge base necessary to manage our ecological resources wisely, understand how

pollutants affect our health, and prevent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency’s center for investigation of technological and
management approaches for reducing risks from threats to human health and the environment. The focus of the
Laboratory’s research program is on methods for the prevention and control of pollution to air, land, water and
subsurface resources; protection of water quality in public water systems; remediation of contaminated sites and
ground water; and prevention and control of indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective environmental technologies; develop scientific and
engineering information needed by EPA to support regulatory and policy decisions; and provide technical support

and information transfer to ensure effective implementation of environmental regulations and strategies.

The purpose of this publication is to present information that will assist decision-makers in evaluating an innovative
remedial technology for application to cleanup of sites with contaminated ground water. This ITER, which has been
produced as part of the Laboratory’s strategic long-term research plan, describes the effectiveness and applicability
of the propane biostimulation technology developed by Envirogen as a potential in-situ remedial alternative for the
mineralization of MTBE from contaminated ground water. This technology was demonstrated and evaluated at the
Naval Base Ventura County at Port Hueneme, California. Spatial and temporal data to evaluate the technology were
collected from a dense network of in-situ monitoring points over a period in excess of 300 days. This comprehensive
evaluation of the Envirogen technology demonstrated that its application at this site did not meet the State of

California’s treatability criteria.

Stephen G. Schmelling, Acting Director
Subsurface Protection and Remediation Division

National Risk Management Research Laboratory



ABSTRACT

The primary objective of the Biostimulation Technology Evaluation was to determine if enhanced
biodegradation was occurring in a ground-water Test Plot to a sufficient degree to reduce intrinsic methyl
tertiary butyl ether (MTBE) to the State of California’s treatability criteria of 5 ug/L or below. The
project was carried out at the National Environmental Technology Test Site (NETTS) at the (NBVC)
Naval Base Ventura County, Port Hueneme, California where a hydrocarbon release into ground water
occurred between September 1984 and March 1985 involving approximately 4,000 gallons of leaded and
6,800 gallons of unleaded premium gasoline.

The geology at the site consists of unconsolidated sediments composed of sands, silts, clays and minor
amounts of gravel and fill material. A shallow, perched, unconfined aquifer is the uppermost water-
bearing unit. The water table is generally encountered at depths between 6 to 8 feet below ground

surface (BGS), and has a saturated aquifer thickness of 16 to 18 feet.

The evaluation was carried out between June 2001 and March 2002 using Control and Test Plots and a
cadre of primary and secondary analytes through 15 sampling events. The goals of the project were
approached with the use of deuterated MTBE (d-MTBE) and ground-water tracers including bromide and
iodide.

An analysis of intrinsic MTBE, deuterated MTBE, daughter products, and geochemical parameters

demonstrated that the technology did not meet the State of California’s treatability criteria.
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